Key indicators: single-crystal X-ray study; T = 298 K; mean (Ni-O) = 0.002 Å; R factor = 0.044; wR factor = 0.102; data-to-parameter ratio = 32.7.
The crystal structure of Li 2 Na 2 NiP 6 O 18 Á12H 2 O is characterized by the presence of six-membered P 6 O 18 6À phosphate ring anions (internal symmetry 1) having a chair conformation and three different cations, viz. Li + , Na + and Ni 2+ , to counterbalance the anionic charge. All atoms are in general positions except for nickel, which lies on a special position with site symmetry 2. Lithium has a tetrahedral environment (LiO 4 ), and sodium and nickel have octahedral environments [NaO 6 and Ni(H 2 O) 6 , respectively]. The P 6 O 18 rings are linked via corner sharing by NaO 6 octahedra and LiO 4 tetrahedra to form a three-dimensional framework presenting tunnels running along [010] in which the six-coordinated Ni 2+ cations are located. The structure is stabilized by a network of O-HÁ Á ÁO hydrogen bonds.
Related literature
For the crystal chemistry of cyclic phosphates, see: AverbuchPouchot & Durif (1996) . For related structures containing cyclohexaphosphate rings, see: Abid et al. (2011) ; Amri et al. (2009); Marouani et al. (2010) . For hydrogen bonding, see: Blessing (1986) . For the synthesis, see: Schü lke & Kayser (1985) .
Experimental
Crystal data 
Data collection
Nonius MACH-3 diffractometer Absorption correction: part of the refinement model (ÁF) (Walker & Stuart, 1983 
Table 2
Hydrogen-bond geometry (Å , ). 
Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994 ); cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS86 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999 , constitute the second important family of condensed phosphates after the polyphosphates. The identified cyclic anions, built by n corner-sharing PO 4 tetrahedra, correspond to n = 3, 4, 5, 6, 8, 9, 10 and 12. The phosphoric ring anion corresponding to n = 6, called cyclohexaphosphate, has been associated to numerous organic and/or inorganic cations (Averbuch-Pouchot & Durif, 1996) . But its association to three mixed cations is still very limited. In this work, we report the preparation and the structural investigation of a novel dilithium disodium nickel cyclohexaphosphate dodecahydrate, Li 2 Na 2 NiP 6 O 18 .12H 2 O (I). To our knowledge, there is no cyclohexaphosphate with a mixture of two alkalines and bivalent cations. The partial three-dimensional plot in Fig.1 illustrates the connection ion-oxygen polyhedra and the phosphoric ring in the crystal structure of the title compound.
Among the 21 atoms included in the asymmetric unit of this structure, only the Ni atom is in a special position ((Wyckoff position 4 e, site symmetry 2)). The Li, Na and Ni atoms are coordinated to four, for the first one, and to six, for the last two, oxygen atoms. The NaO 6 and P 6 O 18 entities are linked in an alternating manner to generate a two-dimensional open framework, forming so layers parallel to the (a,b) plane (Fig. 2) . Adjacent layers are connected by the LiO 4 tetrahedra to generate a three dimensional structure exhibiting channels running along the b axis (Fig. 3 ). Inside these channels, the Ni 2+ cation is coordinated by six water molecules. The [Ni(H 2 O) 6 ] 2+ octahedron is almost regular with Ni-O distances ranging from 2.0462 (16) to 2.0691 (18) Å. The smallest distance between two octahedral centers is 9.069 Å. The cyclic anion (P 6 O 18 ) 6-has a chair conformation with geometrical characteristics that show no significant difference deviation from those observed in other cyclohexaphosphates having the same internal symmetry -1 (Abid et al. 2011 ,Amri et al.2009 Marouani et al.2010) . In addition to its interactions with the metallic cations, the phosphoric anion establish with the water molecules an important hydrogen-bonding scheme. The examination of this latter shows the existence of strong hydrogen bonds with distances O···O ranging from 2.643 (3) to 2.677 (3) Å and other weaker ones, with O···O distances falling from 2.741 (3) to 3.304 (3) Å (Blessing, 1986 program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) . ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes: (i) −x+1/2, y−1/2, −z+1/2; (ii) x+1/2, −y+3/2, z+1/2; (iii) −x+1/2, y+1/2, −z+1/2; (iv) −x+1/2, −y+3/2, −z; (vi) −x+1, y, −z+1/2; (vii) x, −y+1, z+1/2; (viii) x+1/2, −y+1/2, z+1/2; (ix) −x+1/2, −y+1/2, −z.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

